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:So him(x ,y)
=>(4 ,3)rx+y+1 X+yt)



↳2

Sin: Lim
P-[, 2)

tant (xyz) = tan(2)t



B

Sinia)Note that his not well-defined when lyl= 121 =0 = y
= z=0.

Show
using

28 defin of continuity that his continuous on
[(x ,y,z) =R

:

y ,
z =05

Let (0
, yo ,zo) ER sit

. Yoo , z0+ 0 .
Let 350· Then

(h(x,y,z) - th(x0 , yo ,z0)) =Intelzal
= (o(zo

- (y)- 1z)
((y|+1=1) (yo)+1z0)))



+Let
.

(

Since yoto , zot0 , me minEly ,Bold > 0 · Then for ly1 , 121 Sm,
0 < 4m2 = (2m) (2m) x ((y)+1z1) (lyol + (201).

So (*) becomes

Hh(x ,y,z) -t(x0,+ ,z0)) Hy-tyol)-1zol
4m 4mE

Then for8-2miswithPok+ 1y-yok+12-zok <8, wethere

Hh(x ,y,z) -t(x0,p ,z0)) Hytyl)-1Roll < E +z = 2.4m 4m2

And so his continuous onthe set [(x ,y ,z)@R : y ,z+03 , 2 . RIX-axis·



b) Similarly, one can show thatit is continuous onthe set

&ky,z) ERP :

Xy50 and z70] i. . on Pl(x-axis v y-axis) ·

(



B

Sin : Yes : We have

lim
(x,y)+ (0,5)Elim

limtim

<102-E(x , y)
-(0
,5)

(xy) =2
.

So
we
can conclude by the SqueezeTenem

htto
↑sy = 2

./(x,y)+(0,0) (xy)



13.2

South: Polar coordinates : X=rc15E
, yarsuit , xty"zr?

Then f(x ,y) =cos(X)cs(rst
= us (r(0538 -Sin=f) = f(riz)

andlin> (6,6)f(x ,y) = 10(2) = lim co (r(138-smi)
= cs(0) = IT)



1.2

# i : Polar coordinates:y= r3, X= rost , yersuit .
Then f(x

,y)= = 3 trsit
= 3rcssit =f(nt)

,ma
auch

00f(x ,y)=emf(r,2) =librosfint = 0.
So defining f(0 ,0) =0 extends so that itis continuous at
the

origin ./.
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3

3.3

Stty)=y)y"=xy*(xy)
yayxty

*

Eyf(x,y)= Gy)y(xy =Enxy(n(xy)
(xyk)
-y=x yn



alternatively : Since (xyK1 ,
f(xy)=E(xynz

+

-xy
soy) =u -1(y)=-

(t-xy) (l-xy)

=y(y)=



1.

San

xx= (x,y)= arctan(*) =F==
Sy
= Eys(y) = Eyarctan()= F(E)=

sxx=x(y) = (x=yy)(0) - (-y)(2x)

Syy=yyz) =kyyyt



Sxy=(i) = (
*yY) (=1)

-

( -y)(zy)
(=y2)2

=

-x-y +2yz-(x-yz)2
Syx=x(yz) = (x*+yz)()

- (x)(2x)
(x+yz)2

=
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: ux=ex +my +*

Wy= Y +lux

wxy
= Gwx = Ey(ex +hy +z) = y +*

Wyx=Wy
= Ex(y +(x) = y +t

So indeed wayWyx .

/
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: E=
-f=h
-mini

L'Hopital's

so=



=( ,-f(0)limh

h

=hisimheh32

LHipital's = 8 .

Soyos =0


